Background and Objectives: Velopharyngeal insufficiency (VPI) occurs in 25 to 43% of patients that undergo cleft palate repair. This disorder has a variety of signs including variations in nasal resonance (hypernasality), misarticulating, turmoil in nasal emissions, and grimacing. VPI can considerably affect social relations and the mental health of patients. Numerous methods have been developed for the treatment of VPI such as speech therapy, continuous positive airway pressure (CPAP), prosthetic treatment, and surgical interventions. The most common method, especially in the past three decades, has been the pharyngeal flap method. The objective of this study was to study the effects of the pharyngeal flap surgical method on the treatment of hypernasality which is a measureable sign of velopharyngeal insufficiency.
INTRODUCTION
Cleft palate is one of the most common head and neck congenital diseases with a prevalence of one in every 700 live births. Among the patients, 25-43% of those who undergo the surgery for cleft palate repair develop velopharyngeal inadequacy (1, 5) . The Velopharynx is a space which connects the oral pharynx to the nasal pharynx. It ends to the velum (soft palate) in the front, the posterior pharyngeal wall from the behind, and lateral walls of the pharynx on the sides. In children, a part of the upper and lateral walls is covered with adenoids and lateral tonsils. The Velopharynx is responsible for separating the oral cavity from the nasal cavity at the time of swallowing or talking. The normal function of velopharynx relies on proper closure of the velopharynx flap and adequate consistency in the speed of flapping (1, 4) .
Velopharyngeal inadequacy (VPI) which was described by Passavant in 1863 has a variety of signs including hypernasality, misarticulating, turmoil in nasal emissions, and grimacing. It can considerably influence social relations as well as the mental health of patients (2, 12) . In addition to unrepaired cleft palate and repaired cleft palate other causes of VPI include submucosal cleft palate and the complications of adenoidectomy or neuromuscular disorders which are less common (3, 4, 9) . Numerous methods have been developed for the treatment of VPI such as speech therapy, continuous positive airway pressure (CPAP), prosthetic treatment, and surgical interventions. VPI surgery has undergone numerous changes since its invention by Passavant in the nineteenth century, but the most common method especially in the past three decades has been the pharyngeal flap surgery. Other surgical methods include levator positioning, pharyngoplasty, and reinforcement of the posterior wall. Since the pharyngeal flap surgery is the most common treatment for VPI, in this research the effect of this surgical treatment on the improvement of hypernasality (which is a measureable sign of VPI) was studied.
METHODS & MATERIALS
In this cross-sectional and non-random research, patients with VPI who visited the otorhinolaryngology clinic of Imam Hospital and aged between 3 and 25 were examined. The inclusion criteria included the following: existence of repaired cleft palate; existence of at least 75% of lingual development in accordance with age; non-syndromic cleft palate; lack of severe loss of hearing; existence of repaired palatal fistula; and lack of obstructive sleep apnea syndrome. Afterward, the severity of hypernasality of patients was examined by three speech therapists based on a universal parameter. In the next stage, all patients were operated by the same surgeon using the superior-based pharyngeal flap surgical technique. Three and twelve months following the surgery patients were invited and the severity of hypernasality was once again measured by another three speech therapist based on a universal parameter. Finally, the mean pre-operative and postoperative data were compared. Descriptive analysis of data was carried out by the use of frequency distribution tables, diagrams and numerical indices. Next, through the chi-squared test and t-test the relationship between the qualitative and quantitative variables was examined. The significance level for the aforementioned statistical tests was 0.05. Data was also analyzed using SPSS 16. Registration ID is: IRCT2012062910136N1
RESULTS
In this study, 112 patients aged between 3 and 25 were studied. Of the 112 patients, 49 were male and 63 were female ( Table 1 ). In addition, 109 patients had a history of cleft palate surgery and 3 patients had pharyngeal inadequacy and therefore did not respond to speech therapy because of having a short soft palate and hypernasality. The average age of patients was 89.6 14.4 years. Moreover, 1.66% of the patients aged between 3 and 6, 8.18% aged between 7 and 10, 8% aged between 11 and 14, 5.4% aged between 15 and 18 and 7.2% aged over 19. 3.56% of the patients were female and 7.34% were male ( Table 2) . No significant difference was observed between the gender proportion (male and female) of participants (P=0.186). Furthermore, there was no significant statistical difference between the age distributions among patients based on gender (P=0.95).
Following the superior based pharyngeal flap surgeries, improved hypernasality, mild hypernasality, severe hypernasality, and hyponasality were seen in 42%, 6.44%, 6.11% and 8.1% of the patients, respectively.
None of the 19 year old or older patients showed signs of improved hypernasality; meanwhile, only patients aged between 3 and 6 were diagnosed with hyponasality. However, results of the statistical analyses revealed that no significant difference existed between the responses of patients receiving superior based pharyngeal flap surgery to treatment (p=0.671). 
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DISCUSSION
The Outbreak of velopharyngeal insufficiency following cleft palate is reported to vary between 0 and 50% by different studies. The reported incidence of this disorder depends on the selection of patients, experience of the surgeon, and the surgical technique (6, 10, 11) . Results of the present study showed that approximately 87% of patients experience a complete or relative improvement of hypernasality 12 months after the pharyngeal flap surgery. This finding complies with the results of previous research. In a study that was carried out by schmelzeisen et al. (1992) , of the 51 patients receiving pharyngeal flap surgery 37 patients (72%) gained normal or close to normal speech (6). Abiholme et al. carried out a multicenter study which showed that one year after pharyngeal flap surgery, hypernasality was treated in 83% of patients (43 of 52 patients) (7) . Of the 65 patients examined by Moris et al., 43 patients (66.1%) gained normal or close to normal speech after pharyngeal flap surgery (2) . Although the results of the present study are similar to the results of previous studies in most parts of the globe, there are slight differences between our results and findings of the descriptive retrospective research by Derakhshan et al. in Isfahan University of Medical Sciences. In the aforementioned study by Derakhshan et al., which was carried out on 24 patients, only 25% of patients experienced improved hypernasality after surgery whereas different degrees of hypernasality remained in 76% of patients. That is to say, mild hypernasality, medium hypernasality, and severe hypernasaity were observed in 2.29%, 3.8% and 5.37% of the patients, respectively. In 6 patients (24%), hypernasality was fully treated whereas it remained in 17 patients (68%) (6) . The hypernasality of two patients (8%) was also immeasurable. Post-operative hyponasality was only seen in one patient (8) . As mentioned, the outbreak of severe hypernasality in our study was only about 12% whereas it was 5.37% in the study by Derakhshan et al. Moreover, in our research hypernasality was completely treated or turned into mild hypernasality in about 87% of patients while in the study by Fatemeh Derakhshan hypernasality was treated or mitigated to mild hypernasality in about 55% of patients. The difference between the results can be explained by the fact that the sample used in this study was larger than the one used by Derakhshan (i.e. 112 patients were studied in this research while 23 were examined by Derakhshan (12) . The reason is that the smaller sample size was associated with potential bias which could considerably influence the data.
CONCLUSION
Research results showed that pharyngeal flap surgery yields almost reliable results and leads to the recovery of a large percentage of patients when used for the treatment of velopharyngeal (VPI) in patients with cleft palate. However, larger multicenter studies with larger samples from different parts of the country and comparisons between the pharyngeal flap and other surgical procedures can be highly useful.
